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Abstract. The purpose of our study was to highlight the characteristics of the esophagus and 
stomach in rainbow trout, both in morphologically and histologically point of view. It is considered 
that the histological aspect of digestive system is a faithful indicator of fishes’ nutritional status. The 
monitoring, under this aspect, of digestive system organs became necessary both for optimizing the 
exploitation technologies and increasing of economic efficiency in aquaculture.  
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Introduction. The rainbow trout (Oncorhynchus mykiss) is one of the main species 
exploited in specific farms from Romania and entire world (Mireşan et al., 2010). The 
anatomy and histology of digestive tract have been studied in numerous Teleostean species 
(Reifel and Traill, 1973; Sarifyyüpoglu et al., 2000; Carrassón et al., 2006). Besides some 
similarities as concerns basic structure, among studied fish species were been pointed out also 
important differences concerning morpho-histological and functional aspects of digestive 
system. It was observed that gastro-intestinal morpho-physiology is dependent on body 
weight, on different nutrition ways, as well on fodder nature also (Mireşan et al., 2010; 
Ostaszewska et al., 2005).  
Aims and Objectives. It is considered that the histological aspect of digestive 
system is a faithful indicator of fishes’ nutritional status. The monitoring, under this aspect, of 
digestive system organs became necessary both for optimizing the exploitation technologies 
and increasing of economic efficiency in aquaculture.  
Materials and Methods.  The study was done on a number of 10 heads of rainbow 
trout from Fiad trout-farm, BistriŃa-Năsăud County, with 200-250 g body weight, retained at 
random after 24 post prandial hours. After stunning and anatomic dissection, the esophagus and 
stomach of all individuals were fixed in 15% formalin with pH 7. Further on, the samples were 
processed for paraffin inclusion to divide into sections. The sections of 7µm thickness were 
stained by Hematoxylin-Eosin and Masson’s trichromic methods. The obtained slides were 
studied at Olympus CX 41 microscope with the Quick Photo Micro 2.3 type soft for image 
analysis. 
Results and Discussions. The esophagus presents, in its cranial half, pink-pale color 
mucous layer, which became reddish in its caudal half. The esophagus mucous layer relief 
presents some folds longitudinally disposed, which increase in height cranially-caudally. To 
the esophagus-gastric junction is present a fold of mucous layer in valvule position, named 
esophagus-gastric valvule or cardial one. In the esophagus cranial portion opens pneumatic 
duct, characteristic for physostomic species, which is bound to aerial vesicle. On histological 
sections, the cranial limit of esophagus is marked by mucous layer epithelium, which sudden 
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became prismatic mono-stratified. Among these epithelial cells are dispersed numerous 
mucous cells, as well small gustatory buds. After Khojasteh et al. (2000), the mucous cells of 
this level are PAS-negative, but positive with Alcian blue. The chorion is formed by fibrous 
connective tissue, relatively dense and well vascularized. The submucous layer is thin, vaguely 
delimited by mucous one, formed by fibrous connective tissue with loose structure. It is 
longitudinally passed by thin isolated fascicles of muscular fibers derived from pharynx. The 
muscular layer is formed of striated muscular fibers, circularly disposed, in a thicker internal 
layer, and longitudinally in a thinner external layer, absent here and there. Some of the 
longitudinal muscular fibers continue also until the stomach level. In exterior side a very thin 
serous layer covers the esophagus. The esophagus wall thickness had approximate 3 mm, from 
which the mucous layer represented two thirds and the muscular layer one third. Exception was 
the esophagus-gastric region where the esophagus wall thickness had approximate 6 mm 
because of circular musculature thickening.  
The stomach appears as a dilation of digestive tract, in V letter shape, presenting a 
descendant portion that represents the cardial segment, and an ascendant one representing the 
pyloric segment of stomach. Structurally, the gastric mucous layer has a simple prismatic 
epithelium, with cells with numerous small granules and with apical pole without brush border. 
Among these cells there are dispersed numerous mucous ones. In cardial zone of mucous layer 
are numerous serous glands of simple alveolar type, considered by Marchetti et al. (2006) as 
been producers of gastric secretion pepsin. Over submucous layer of loose connective nature is 
disposed a muscular layer with smooth muscular fibers in an internal circular layer, twice 
thicker then external longitudinal one and upwards of is a thin serous layer.   
Conclusion. All these morphological and histological aspects of esophagus and 
stomach in rainbow trout pointed out the adaptation capacity of this species to survive also in 
artificial conditions offered by the hatchery farms. So, the breeders must to know how to feed 
and how to breed these fish species, how to respect their demands and finally how to obtain 
valuable fish meat productions. 
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